Fertilization-induced autophagy in mouse embryos is independent of mTORC1.
Autophagy is a dynamically regulated intracellular degradation system that is important for cellular processes such as amino acid production during starvation and intracellular quality control. Previously, we reported that autophagy is suppressed in oocytes but is rapidly up-regulated after fertilization. During this period, autophagy is thought to be important for the generation of amino acids from the bulk degradation of maternal proteins that have accumulated during oogenesis. However, the mechanism of autophagy induction after fertilization is presently unknown. In most cell types, autophagy is negatively controlled by mammalian target of rapamycin complex 1 (mTORC1), which is typically regulated by amino acids and insulin or related growth factors. In this study, we determined the role of mTORC1 in fertilization-induced autophagy. On the basis of the phosphorylation status of mTORC1 substrates, we found that mTORC1 activity was relatively high in metaphase II (MII) oocytes but was rapidly decreased within 3 h of fertilization. However, chemical inhibition of mTORC1 by Torin1 or PP242 in MII oocytes or fertilized embryos did not induce autophagy. In addition, activation of mTORC1 by cycloheximide did not inhibit fertilization-induced autophagy in fertilized embryos. By contrast, the phosphatidylinositol 3-kinase inhibitors wortmannin and LY294002 effectively suppressed autophagy in these embryos. These data suggest that, even though autophagy induction and postfertilization mTORC1 activity are inversely correlated with each other, as observed in other cell types, mTORC1 suppression is neither essential nor sufficient for fertilization-induced autophagy, highlighting a unique feature of the regulation mechanism of autophagy-mediated intracellular turnover in early embryos.